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(54) Method for reserving a new care of address (COA) in advance to achieve a fast handover 
under a mobile internet protocol version 6 (IPV6) environment 


(57) A method is provided for reserving a new CoA 
in advance for a mobile node. The method for reserving 
the new CoA includes transmitting to the router a CoA 
reservation solicitation message including a link layer 
address of the mobile node from the mobile node; trans- 
mitting to the adjacent router the CoA reservation solic- 


itation message including the current CoA and the link 
layer address of the mobile node the from router; gen- 
erating a new CoA from the adjacent router and perform- 
ing a duplicate address check on the new CoA to estab- 
lish the new CoA; and storing the established new CoA 
in a proxy table that is managed by the adjacent router 
to perform the proxy. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean 
Patent Application No. 2003-2731 2 filed April 29, 2003, 
in the Korean Intellectual Property Office, the disclosure 
of which is incorporated herein by reference. 

BACKGROUND 

1 . Field of the invention 

[0002] The present invention generally relates to a 
method for reserving a new Co A (New Care-of Address, 
hereinafter, to be referred to as "NCoA") to achieve a 
fast hand-off under a mobile IPv6 (Internet Protocol ver- 
sion 6) environment, and more particularly, a method for 
reserving a new CoA in advance to reduce the time nec- 
essary for generating a CoA and performing a fast hand- 
off by using the new CoA reserved in advance in another 
network before a mobile node linked to a foreign network 
is moved to another network. 

2. Description of the related art 

[0003] Recently, with the rapidly increasing use of the 
Internet, the development of radio communications 
technology, and the improvement of performance of mo- 
bile terminals such as a portable computer, PDA (Per- 
sonal Digital Assistant), users using wireless Internet 
have increased. Under a wireless Internet environment, 
the mobile terminal occasionally changes its network 
connection site with the movement of its location occa- 
sionally. Such a mobile terminal is referred to as a mo- 
bile node. 

[0004] I n order for the mobile node to perform wireless 
Internet communication, even when the mobile node 
moves to a foreign network out of rts home network, it 
is necessary that a high quality Internet service identical 
to that of the home network is assured. Even when the 
mobile node changes its network connection site, a va- 
riety of technologies have been proposed to provide a 
stable wireless Internet service. Of special note, the In- 
ternet Engineering Task Force (IETF), which is a mobile 
IP working group, has proposed a method by which all 
mobile terminals can continuously use a specific identi- 
fier, referred to as an IP address, regardless of the net- 
work connection site. This method defines a mobile IP 
protocol and complements defects, and allows tasks to 
be continued to be performed when the mobile device 
changes networks. Also, in order to overcome a problem 
that the existing IPv4 address system is not able to ac- 
cept increasing address demands, the introduction of 
mobile IPv6 technology is underway to provide wireless 
internet service using the IPv6. 
[0005] In accordance with the mobile IPv6 technolo- 
gy, even when a mobile node moves to a foreign net- 


work, the mobile node communicates with a corre- 
spondent node (CN) using its home address (HA) via a 
home agent (HA) which is a router having its registration 
information. When the mobile node is linked to the for- 

5 eign network, the mobile node is assigned with a CoA 
(care of Address), which is a temporal address from an 
access router of the foreign network, and registers the 
assigned CoA along with the home address at the home 
agent, which is called a binding. 

io [0006] Accordingly, the home agent intercepts pack- 
ets from the correspondent node to the mobile node, 
and forewords the packets to a mobile node located at 
the foreign network using a current CoA of the mobile 
node. 

15 [0007] In order to be assigned a CoA, the mobile node 
makes a link layer connection to the foreign network, 
and then receives a router advertisement (RA) message 
from a router of the foreign network. To this end, the mo- 
bile node may multicast a router solicitation message to 

20 the overall network. 

[0008] The router advertisement message provides 
prefix information of the network. Accordingly, the mo- 
bile node generates a new CoA using the prefix infor- 
mation of the network and its link layer address (LLA). 

25 The mobile node sets the generated CoA as a temporal 
address. 

[0009] When it is not possible to determine if the CoA 
is generated according to the movement of the mobile 
node to the network or the re-setting of the network in- 

30 terface of the mobile node, delay should be carried out 
for a time between 0 and 1 second. 
[0010] Then, the mobile node multicasts a neighbor 
solicitation message including its link layer address to 
the newly linked network, and starts duplicate address 

35 detection (hereinafter, to be referred to as "DAD"). 
[001 1 ] If the neighbor advertisement informing the du- 
plicate address is not received by the mobile node within 
a predetermined time limit (RetransTimer), the corre- 
sponding CoA is regarded as a unique CoA, and the mo- 

40 bile node performs the communication using this CoA 
in the network. The predetermined time limit is 1000ms 
according to the default. 

[0012] However, if any node has already used the cor- 
responding CoA, the node transmits to the mobile node 

45 the neighbor advertisement including its link layer ad- 
dress as a response for the neighbor solicitation mes- 
sage. As a result of this, the mobile node randomly again 
generates an ID for a corresponding interface, again 
generates a new CoA, and again performs the DAD for 

so the generated CoA. Even after continuously performing 
the DAD five times, if a unique CoA can not be estab- 
lished, the mobile node gives up the communication in 
the corresponding foreign network, and waits until the 
link is changed. 

55 [0013] As described above, according to the conven- 
tional mobile IPv6 protocol, even if the DAD is success- 
ful, it takes, at least, as long as a specific time limit, and 
if the DAD has failed, it takes several times the time limit 
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for the hand-off. Accordingly, during this period, the mo- 
bile node is not able to use the CoA that is set as the 
temporal address, and therefore, is not able to perform 
the binding. Thus, there is generated a great deal of 
packet losses during the hand-off. 

SUMMARY 

[0014] The present invention has been made in order 
to solve the foregoing problems described- above. Ac- 
cordingly, it is an objective of the present invention to 
provide a method for reserving a new CoA that, before 
a mobile node linked to a foreign network is moved to 
another network, is capable of reducing the time neces- 
sary for generating a CoA and performing a fast hand- 
off by reserving a new CoA in advance in another net- 
work under a mobile IPv6 environment. 
[0015] In order to achieve the object of the present 
invention, under a mobile IPv6 environment, in a net- 
work including a mobile node, a router linked to the mo- 
bile node and communicating using a current CoA, and 
a plurality of routers geographically adjacent to the rout- 
er, there is provided a method for reserving a new CoA 
for the mobile node in advance in the adjacent routers. 
The method for reserving a new CoA according to the 
present invention comprises the steps of transmitting to 
the router a CoA reservation solicitation message in- 
cluding a link layer address of the mobile node from the 
mobile node; transmitting to the adjacent router a CoA 
reservation solicitation message including the current 
CoA and the link layer address of the mobile node from 
the router; generating a new CoA by the adjacent router 
and performing a duplicate address check on the new 
CoA to conf inn the new CoA; and storing the established 
new CoA in a proxy table that is managed by the adja- 
cent router to perform the proxy. 
[0016] Preferably, the method for reserving a new 
CoA according to the present invention further compris- 
es the steps of when the mobile node is newly linked to 
one adjacent router of the plurality of adjacent routers, 
transmitting the reserved CoA request message to the 
linked one adjacent router; retrieving the new CoA in a 
proxy table that is managed by the linked one adjacent 
router; removing the retrieved new CoA from the proxy 
table to suspend the proxy performance; transmitting 
the retrieved new CoA to the mobile node; and allowing 
the mobile node to communicate using the transmitted 
new CoA. 

[0017] Preferably, the proxy table comprises at least 
one list including the current CoA, the link layer address, 
the new CoA and the time limit for the new CoA. 
[0018] Preferably, the new CoA retrieving step com- 
pares the current CoA of each of the list in the proxy 
table with the current CoA included in the reserved CoA 
request message to retrieve a new CoA included in the 
list in which the same current CoA is present. 
[0019] Preferably, the reserved CoA request mes- 
sage is transmitted in the router solicitation message. 


[0020] It is desirable that the new CoA is transmitted 
in a router advertisement message. 
[0021] It is desirable that the mobile communication 
environment includes mobile IPv6. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The embodiments of the present invention will 
be explained with reference to the accompanying draw- 
10 jngs, in which: 

[0023] FIG. 1 is a view showing a wireless communi- 
cation environment to which a new CoA reservation 
method according to the present invention can be ap- 
plied. 

*5 [0024] FIG. 2 is anotherview showing a wireless com- 
munication environment to which a new CoA reserva- 
tion method according to the present invention can be 
applied. 

[0025] FIG. 3 is anotherview showing a wireless com- 
20 munication environment to which a new CoA reserva- 
tion method according to the present invention can be 
applied. 

[0026] FIG. 4 is a flow chart describing a new CoA 
reservation method according to the present invention. 
25 [0027] FIG. 5 is a flow chart describing a method for 
performing a communication by obtaining a reserved 
new CoA after the movement of a mobile node to an 
adjacent router. 

30 DETAILED DESCRIPTION OF THE INVENTION 

[0028] The above objects, other objects, features and 
advantages of the present invention will be better un- 
derstood from the following description taken in con- 

35 junction with the attached drawings. 

[0029] FIG. 1 is a view showing a wireless communi- 
cation environment to which a new CoA reservation 
method according to the present invention can be ap- 
plied. With reference to FIG. 1, a mobile node 100 is 

^o linked to a router 1 1 0 in a network that is currently linked. 
The current linked router 110 is geographically adjacent 
to routers 1 20 and 1 30. Routers geographically adjacent 
to the current linked router 110 may include more than 
two routers, but, by an example, only two routers are 

45 shown herein. 

[0030] If the mobile node 100 is connected to a foreign 
network, the mobile node 1 00 transmits a CoA reserva- 
tion solicitation (CR-Sol) message to the current linked 
router 110. The CoA reservation solicitation message 

so includes a link layer address and a lifetime, or time limit, 
for CoA reservation of the mobile node 100. 
[0031 ] FIG . 2 is anotherview showing a wi reless com- 
munication environment to which a new CoA reserva- 
tion method according to the present invention can be 

55 applied. With reference to FIG. 2, the current linked rout- 
er 1 1 0 composes a CoA reservation request (CR_Req) 
message and transmits this message to the adjacent 
routers 120 and 130, the CoA reservation request mes- 
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sage comprising the link layer address of the mobile 
node 1 00 and the current CoA and lifetime of the mobile 
node. Herein, the current CoA of the mobile node be- 
comes a "previous" CoA (hereinafter, referred to as 
"PCoA") in a network to be linked after the movement 
of the mobile node. 

[0032] Each of the adjacent routers 1 20 and 1 30 gen- 
erates a new CoA using the link layer address of the 
mobile node 1 00 included in the CoA reservation re- 
quest (CR_Req) message and each performs duplicate 
address detection (DAD) in a corresponding network. 
[0033] When the adjacent routers 120 and 130 com- 
pose a unique New Care-of Address (NcoA) by perform- 
ing the DAD, the adjacent routers 120 and 130 store a 
PCoA, link layer address, NCoA, and lifetime of the mo- 
bile node 1 00 as a list in a proxy table that each of the 
adjacent routers 120 and 130 manages, and start the 
proxy performance for a corresponding NcoA. Here, as 
described above, the PCoA is the current CoA of the 
mobile node. When one of the adjacent routers 120 and 
130 does not compose a unique NcoA by performing 
the DAD, that one of the adjacent routers 120 and 1 30 
does not store the list in the proxy table, and does not 
perform the proxy accordingly. 

[0034] FIG. 3 is another view showing a wireless com- 
munication environment to which a new CoA reserva- 
tion method according to the present invention can be 
applied. 

[0035] The mobile node 1 00 moves to another net- 
work and is linked to the adjacent router 1 20. The mobile 
node 100 transmits to the linked router 120 the router 
solicitation (RS) message additionally including a re- 
served CoA request (RC-AReq) message. The re- 
served CoA request message comprises a PCoA, which 
is a CoA in a network that has been just previously 
linked, the link layer address of the mobile node 100, 
and a reserved CoA request ID (RC-AReq ID). The re- 
served CoA request (RC-AReq) ID is to identify the re- 
served CoA request (RC-AReq) message transmitted 
by the mobile node 1 00. The adjacent router 1 20 that is 
currently linked and receives the message compares 
the PCoA included in the reserved CoA request 
(RC-AReq) message with PCoA stored in the proxy ta- 
ble that the adjacent router 1 20 manages, and as a re- 
sult of the comparison, if there is a corresponding list, 
the adjacent router 120 suspends the proxy perform- 
ance for NCoA of the corresponding list and removes 
the corresponding list from the proxy table. 
[0036] Then, the current linked router 1 20 composes 
a reserved CoA response (RC_ARes) message, and 
transmits to the mobile node 100 the composed re- 
served message as being included in the router adver- 
tisement (RA) message. The reserved CoA response 
(RC_ARes) message includes a NCoA and a reserved 
CoA response ID (RC_ARes ID). The reserved CoA re- 
sponse ID (RC_ARes ID) is to identify the reserved CoA 
response (RC_ARes) message for the reserved CoA re- 
quest (RC-AReq) message transmitted by the mobile 


node 1 00. Accordingly, the mobile node 1 00 immediate- 
ly uses the NCoA included in the reserved CoA re- 
sponse (RC-ARes) message as its own new CoA, there- 
by performing the communication. 
5 [0037] On the other hand, before the mobile node 100 
moves to another network and is linked to the adjacent 
router 120, and when the DAD performance in the ad- 
jacent router 120 has failed and the proxy table has not 
been composed, the adjacent router 120 generates a 

10 new CoA according to the prior art after the movement 
of the network and performs the DAD. 
[0038] FIG. 4 is a flow chart describing a new CoA 
reservation method according to the present invention. 
The procedure of the new CoA reservation method will 

15 be simply described with reference to FIG. 4. 

[0039] If the mobile node 1 00 is linked to a foreign net- 
work, the mobile node 100 transmits to current linked 
router 110 a CoA reservation solicitation (CR-Sol) mes- 
sage including the link layer address of the mobile node 

20 100 (S200). The current linked router 110 transmits to 
the adjacent routers 120 and 130 a CoA reservation re- 
quest (CR-Req) message including the link layer ad- 
dress of the mobile node 1 00 and the current CoA of the 
mobile node 100 (S205). 

25 [0040] The adjacent routers 120 and 130 each gen- 
erate a new CoA using the link layer address of the mo- 
bile node 1 00 and each perform a DAD in a correspond- 
ing network (S210). In the case where a unique new 
CoA is composed by performing the DAD ("Y" in S215), 

30 the adjacent routers 120 and 130 store PCoA, NCoA, 
etc, of the mobile node 1 00 as one list in the proxy table 
that the adjacent routers 120 and 130 manage, and start 
the proxy performance for a corresponding NCoA. 
[0041] FIG. 5 is a flow chart describing a method for 

35 performing the communication by acquiring a reserved 
new CoA after the movement of a mobile node to an 
adjacent router. The procedure wherein the mobile node 
acquires a new CoA according to the present invention 
and performs the communication will be simply de- 

40 scribed with reference to FIG. 5. 

[0042] The mobile node 100 moves to another net- 
work and is linked to the adjacent router 120 (S300). 
The mobile node 1 00 sends to the linked adjacent router 
120 the router solicitation (RS) message additionally in- 

45 eluding the reserved CoA request (RC-AReq) message 
(S305). 

[0043] The linked adjacent router 120 compares a 
PCoA included in the reserved CoA request (RC-AReq) 
message with the PCoA stored in the proxy table that 

50 the router 120 manages (S310), and as a result of the 
comparison, if a corresponding list is present ("Y" in 
S315), the linked adjacent router 120 suspends the 
proxy performance for the NCoA of the corresponding 
list and removes the corresponding list from the proxy 

55 table (S320). Subsequently, the linked adjacent router 
120 sends to the mobile node 100 the router advertise- 
ment (RA) message including the reserved CoA re- 
sponse (RC_ARes) message. The mobile node 1 00 car- 
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ries.out the communication by using a NCoA included 
in the reserved CoA response (RC_ARes) message as 
its own new CoA (S330). 

[0044] If there is no PCoA corresponding to the PCoA 
included in the reserved CoA request (RC_AReq) mes- 
sage of the linked adjacent router 1 20 in the proxy table 
("N" in S315), the linked adjacent router 120, after the 
movement of the mobile node to the network, generates 
a new CoA according to the related art and carries out 
the DAD (S340). As a consequence, as described 
above, if the DAD is successful ("Y" in S345), the mobile 
node 100 is able to communicate using the new CoA, 
however, if the DAD is failed ("N" in S345), the mobile 
node 1 00 is not able to communicate within the link. 
[0045] In accordance with the present invention, be- 
fore the movement of the mobile node to another net- 
work, by reserving a new CoA in advance for the router 
of the network adjacent to the network that is currently 
linked, that is to say, the adjacent router, and performing 
the proxy, the generated new CoA along with other in- 
formation is stored in each of the proxy table as a list, 
thereby performing the proxy for the new CoA. After the 
movement of the mobile node 1 00 to the adjacent net- 
work, the mobile node 100 acquires a new CoA that is 
reserved in advance from a linked adjacent router, and 
immediately communicates using the acquired new 
CoA. Accordingly, after changing in the link, it is possible 
to reduce the time necessary for generating a new CoA, 
especially, the time of performing the DAD, and there- 
fore, it is possible to achieve a fast hand-off and prevent 
packet loss accordingly. 

[0046] Although the technical spirit of the present in- 
vention has been disclosed with reference to the ap- 
pended drawings and exemplary embodiments of the 
present invention corresponding to the drawings have 
been described, descriptions in the present specifica- 
tion are only for illustrative purpose, not for limiting the 
present invention. 

[0047] Also, those who are skilled in the art will ap- 
preciate that various modifications, additions and sub- 
stitutions are possible without departing from the scope 
and spirit of the present invention. Therefore, it should 
be understood that the present invention is limited only 
to the accompanying claims and the equivalents there- 
of, and includes the aforementioned modifications, ad- 
ditions and substitutions. 


Claims 

1. A method, in a network comprising a mobile node 
and a router linked to the mobile node, wherein 
communication is performed using a current care of 
address (CoA), and a plurality of routers geograph- 
ically adjacent to the router, for reserving a new CoA 
in advance for the mobile node under a mobile en- 
vironment, said method comprising: 


transmitting to the router a CoA reservation so- 
licitation message including a link layer address 
of the mobile node, from the mobile node; 
transmitting to a first adjacent router of the pi u- 
5 rality of adjacent routers the CoA reservation 

solicitation message including the current CoA 
and the link layer address of the mobile node, 
from the router; 

generating a new CoA by the first adjacent rout- 
10 erand performing a duplicate address check on 

the new CoA to confirm the new CoA; and 
storing the established new CoA in a proxy ta- 
ble that is managed by the first adjacent router 
to perform a proxy. 

15 

2. The method of claim 1 , further comprising: 

if the mobile node is newly linked to the first ad- 
jacent router of the plurality of adjacent routers, 
20 transmitting a reserved CoA request message 

to the newly linked first adjacent router; 
retrieving the new CoA in a proxy table that is 
managed by the newly linked first adjacent rout- 
er; 

25 removing the retrieved new CoA from the proxy 

table to suspend the proxy performance; 
transmitting the retrieved new CoA to the mo- 
bile node; and 

allowing the mobile node to communicate using 
30 the transmitted new CoA. 

3. The method of claim 2, wherein the proxy table 
comprises at least one list including the current 
CoA, the link layer address, the new CoA and a life- 

35 time of the new CoA. 

4. The method of claim 3, wherein the new CoA re- 
trieving step compares a current CoA of each of 
said at least one list in the proxy table with the cur- 

40 rent CoA included in the reserved CoA request 
message to retrieve a new CoA included in at least 
one of each of said at least one list in which the 
same current CoA is present. 

45 5. The method of claim 2, wherein the reserved CoA 
request message is transmitted in a router solicita- 
tion message. 

6. The method of claim 2, wherein the new CoA is 
so transmitted in a router advertisement message. 

7. The method of claim 1 , wherein the mobile commu- 
nication environment includes mobile Internet Pro- 
tocol Version 6 (IPv6). 

55 
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